Beta-adrenergic stimulation evokes a rapid, Ca2+-dependent stimulation of endocytosis, hexose and amino acid transport associated with increased Ca2+ fluxes in mouse kidney cortex.
The beta-adrenergic agonist 1-isoproterenol evokes an acute (less than 5 min) stimulation of endocytosis, hexose transport and amino acid transport, measured by the temperature-sensitive uptake of HRP, 3H-DG and 14C-AIB, in mouse kidney cortex slices. This stimulation is concentration dependent and is maximal at 10(-8)-10(-7) M isoproterenol. Peroxidase cytochemistry showed that the hormonal increase in HRP uptake is confined to proximal tubules. The rapid membrane response is abolished in a calcium-free medium and by the beta-adrenergic antagonist propranolol, indicating Ca2+- and beta-adrenoreceptor-dependence. Isoproterenol (1 microM) rapidly (less than 30 sec) stimulates the influx and efflux of 45Ca in cortex slices. Isoproterenol also decreased mitochondrial 45Ca and increased soluble 45Ca. These results indicate that beta-adrenergic stimulation of membrane transport functions involves an increased influx of extracellular calcium and a mobilization of intracellular (mitochondrial) calcium. An increase in cytosolic Ca2+ concentration appears to be the regulatory signal for these membrane transport processes.